ABSTRACT
INTRODUCTION
Currently, urban areas have been developed as a result of economic growth. This results in changes in land use. Also, many areas have been developed, modified and changed in order to support creation of economic areas. The original areas including agricultural areas and empty areas were replaced by public infrastructures, such as buildings, streets, etc. [Wanpen, 2012] .
The original areas that were surfaces with good absorption and humidity, such as plants, soils and water resources, were changed to surfaces containing concrete and asphalt. It contributed to the increase of solar heat absorption on the surfaces in urban areas which could absorb the heat during daytime more than natural surfaces. Also, they were mostly green spaces and agricultural areas. During nighttime, the surfaces in urban areas will release the accumulated heat energy during daytime into the atmosphere in a higher amount than natural surfaces. The surfaces in urban areas will accelerate moisture evaporation more than natural surfaces with a better property of moisture absorption. As a result, the temperatures in urban areas will be higher compared to surrounding rural areas [Taha, 1997; Watkins, 1999 In Thailand in the year 2015, the average yearly temperature was higher than the normal temperature of 0.8°C and higher than the temperature of the previous year [0.4°C higher than the normal temperature in 2014]. Many areas had the highest temperatures which were higher than the previous measured records. The average monthly temperatures were higher than every normal monthly temperature, especially November and December which had higher temperatures than 2.1°C and 1.9°C, respectively [Thai Meteorological Department, 2015] .
Nonetheless, the research on the influence of land cover affecting temperatures in the atmosphere of Bangkok was conducted by applying data from Landsat 5 TM satellite. The research found that if there was an increase of trees for 1 percent in an area of 0.1 square kilometers (km 2 ), the temperature will decrease at 0.028°C. Therefore, there should have a change of proportion of land cover by allocating green spaces and water resources properly [Wanpen, 2012] .
The application of remote sensing technology in the study of land use and land cover by data from earth observation satellites, namely Landsat 5 TM, Landsat 7 ETM+ and Landsat 8 OLI/TIR, was conducted in order to study wide areas and to monitor changes in land use and land cover quickly [Campbell, 1996 Generally, the data from the satellites in visible band and infrared band were mainly used. These satellites had a session of repeated record that was proper for applying the data. Also, they could almost monitor situations of land use and land cover in a real time. Moreover, they could analyze the land surface temperature by using thermal infrared band. From the importance of increasing of such the temperatures, this study aimed to present the technique for land surface temperature analysis by the data from Landsat-8 OLI/ TIR satellites in Meuang Maha Sarakham District, Maha Sarakham Province, Northeast Thailand.
MATERIALS AND METHODS
The study area and data collection 
where: k 1 and k 2 = Thermal conversion constant for TIR band (Table 2) L λ = Top of Atmosphere spectral radiance 
Implementation in Landsat-8 OLI
Correcting the value of Top of Atmosphere (ToA) Reflectance in multi-band of Landsat-8 OLI to reduce errors of the energy reflected from objects on the earth's surfaces to the data recorder from surrounding environment while recording data, including weather, topography, temperature and angle of incidence by Equation 1.
Analysis of NDVI, FVC and LSE
Normalized Difference Vegetation Index (NDVI): The analysis of NDVI was conducted from the ratio of difference and sum total of reflection of visible light band, red band and near infrared band from objects on the earth's surfaces. The result of the calculation was an index be- 
RESULTS

The results of implementation in infrared band
The results of operations of adjusting the value of Top of Atmosphere (ToA) Reflectance in infrared Band 10 and Band 11 of Landsat-8 TIR to reduce errors of the energy reflected from objects on the earth's surfaces to the data recorder from surrounding environment while recording data can be shown in Figure 2 and Figure 3 . The analysis results of the absolute temperature from the band radiation of data of Landsat-8 TIR can be shown in Figure 4 and Figure 5 .
The results of implementation in multi-band band
The results of operations of adjusting the value of Top of Atmosphere (ToA) Reflectance in multi-band of Landsat-8 OLI to reduce errors of the energy reflected from objects on the earth's surfaces to the data recorder from surrounding environment while recording data can be shown in Figure 6 and Figure 7 . 
The analysis results of the surface temperature with Split Window Algorithm
The analysis results of the surface temperature with Split Window Algorithm in this study were conducted in three phases: 1) Analysis of mean by Equation 6, 2) Analysis of difference by Equation 7 , and 3) Analysis of land surface temperature by Equation 8 . The results in sub-districts level of this study can be shown in Table 5 and the result of Meuang Maha Sarakham District was shown in Figure 8 and Table 6 . 
